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MUFFLER INSERT FOR MOTOR VEHICLES
AND METHOD FOR PRODUCING SAMLEL

FIELD OF THE INVENTION

The present application relates 1n a first aspect to a muittler
insert for motor vehicles, 1n particular for passenger cars and
motor trucks. This muilller insert in the form of a shaped
material made from glass fiber material 1s 1n this case present
in the form of a wound continuous glass fiber material, the
glass fiber material used comprising a textured glass fiber.
The application 1s aimed 1n a further aspect at method for
producing such a muiller insert, a glass fiber maternal being
wound as continuous glass fiber, which 1s a textured glass
fiber, around a carrier, 1n order to form a shaped material, and
this shaped material being used as a muitler msert, 11 appro-
priate after further processing steps.

PRIOR ART

Muttlers have sound-damping or sound-absorbing and
insulating materials. The fiber materials conventionally used
tor this purpose are glass fiber materials. Alternatively, other
mineral fibers, such as, for example, basalt fibers, etc., are
employed as sound-damping materials, particularly 1n mui-
flers for motor vehicles.

One possibility for introducing these fiber materials 1s to
inject loose fibers into the intermediate regions of an
assembled mufller. Corresponding methods are described, for
example 1n DE 10 2005 009 045 or in EP 953 736. Disadvan-
tages of such injection methods are that the distribution of the
fiber maternial 1s not optimal, particularly 1n regions where
injection 1s difficult, such as angles or other undercuts, and
also 1n the practical implementation of the imjection method
tor specific noncylindrical muiller contours, but also for what
are known as hali-shell mufitlers.

As an alternative to this, the fiber materials are incorpo-
rated during the assembly of the muiller, that 1s to say the fiber
materials are introduced into the muitler housing prior to
closure. In this case, introduction may take place by various
methods. Thus, one conventional method is the introduction
of loose fiber matenal, 1n particular glass fiber material, filled
in bags, that1s to say 1in plastic bags, which are mntroduced nto
the mufllers during assembly. These plastic bags, which may
also be 1n the form of netting, are usually produced from
plastic or a plastic matrix, the plastic melting at higher tem-
peratures. When the muiller 1s first commissioned and 1s
heated correspondingly, this plastic melts and releases the
loose glass fiber material. A major disadvantage of this
method, however, 1s that the melting or carbonization of the
plastic material causes an unpleasant smell and environmen-
tal pollution. Another disadvantage of the use of loose glass
fibers filled 1n bags 1s that complex structures 1n the muiiler
cannot be filled suiliciently by the fibers. Moreover, displace-
ment of the muffler material may occur, so that the acoustic,
but also thermal properties of the glass fiber material are
impaired. Furthermore, the loose glass fiber material may be
blown out 1n course of time, so that, as well as the acoustic and
thermal impairment, environmental pollution can also occur.

In an alternative method, mats made from glass fiber mate-
rials are introduced as a liner into the mutiler.

The muiller 1s subsequently closed. These liners can be
compacted by melt threads, as described in WO 99/23367.
These melt threads are in this case configured in such a way
that melt out when the muftiler 1s first heated and the liner can
therefore spread out completely 1n the free spaces of the
mulitler.
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A method for filling mufflers of the internal combustion
engines with sound-damping material 1s described in EP 1
861 592. The material 1s 1n this case formed from glass fibers
and comprises a winding of the glass fiber threads around a

tube or a reel winder 1n order to obtain a tubular mass of glass
fibers. The mass 1s 1n this case formed 1n such a way that 1ts
dimensions correspond to the muiiler space to be filled. After
being wound, the tubular mass 1s removed from the tube or

reel winder and, 1n a second step, 1s subsequently compacted
in a further device so that a flattened tubular mass 1s obtained.

This flattened mass 1s then consolidated by interlinkages
formed by irreversibly woven or combined glass fibers. The

muliller 1s subsequently closed.
DE 202 18 618 Ul describes mufller inserts which are
manufactured with the aid of binders and thermal treatment.

SUMMARY

One aim of novel shaped materials, such as shaped mats or

moldings, as muiller inserts in muitlers for passenger cars and
motor trucks 1s the need to reduce the quantity of material
used, so as to promote lightweight construction. This light-
weilght construction makes 1t possible to reduce the fuel con-
sumption. Furthermore, the densities within the material of
the muilfler insert should be organizable in a variable way and
the muttler insert 1itself should be capable of being introduced

into the muitler 1n a simple way. Production itself should be

improved ecologically, and in particular, during use, there
should be no or only very insignificant emission of substances
harmiul to health, such as occurs at the present time when
bags filled with loose glass fiber material are used. The

method for producing these muiller iserts should be execut-

able 1 a simple way, and the muiller inserts themselves

should exhibit improved properties, particularly even during

operation. These include an improved acoustic effect, weight
production and better volume filling. Furthermore, there 1s a

need for muiller inserts with improved blow-out safety, that 1s
to say no glass fibers are blown out during operation, and with
improved dimensional stability in order to preserve the acous-
tic and thermal properties.

The object on which the invention 1s based, therefore, 1s to
provide a generic muliller nsert for motor vehicles and a

method for producing same, this muiller msert providing
improved properties during operation, while at the same time
being improved 1n economic and ecological terms.

In particular, the invention 1s to provide muiller inserts
which provide the desired acoustic and 1nsulating properties
with as low a matenial outlay as possible, while at the same
time reduced emission and reduced environmental pollution
are achieved. In this case, this muilfler insert has high dimen-
sional stability, even during operation, and relative displace-
ment of the fibers 1n the shaped material with respect to one
another and also a blow-out of glass fibers are to be mini-
mized 1n order to maintain the thermal and acoustic properties
of the materal.

The object of the invention 1s achieved, according to the
invention, by means of a generic muitler mnsert. This 1s dis-
tinguished 1n that the glass fiber material 1s a continuous glass

fiber material, this glass fiber material being a textured glass
fiber.
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DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a schematic drawing showing winding of fibrous
material on a carriers; and

FI1G. 2 1s a schematic drawing showing solidification on the
carriers.

DESCRIPTION OF THE INVENTION

e

In a first aspect, the invention 1s aimed at a muiller insert for
motor vehicle, 1n particular for passenger cars and motor
trucks with internal combustion engines, made from a glass
fiber material and/or other mineral fiber matenial. This glass
fiber material and/or other mineral fiber material 1n this case
in the form of a wound shaped material 1s obtainable by
winding the glass fiber maternial and/or other mineral fiber
material around at least one carrier. The mutiler msert accord-
ing to the mvention 1s distinguished 1n that the glass fiber
material and/or other mineral fiber material 1s a continuous
material, and furthermore the glass fiber material and/or other
mineral fiber material 1s a textured glass fiber and/or other
textured mineral fiber.

The expression “glass fiber material” 1s understood here-
alter to mean material made from glass fibers and material
made from glass fibers and other mineral fibers, such as basalt
fibers or basalt wool, unless stated otherwise.

In the present context, the expression “textured” means
that the glass fiber and/or other mineral fiber, which 1s 1n the
form of roving, yarn or twine, but, in particular, in the form of
filament, 1s opened with the aid of known methods. Textured
glass fibers are known in the prior art.

Textured fibers are distinguished in that the opening of the
fibers achieves an enlargement of volume. The fibers thus
textured exhibit improved thermal and acoustic properties on
account of their bulkiness.

Textured fibers are usually produced by means of air-blow-
ing methods. Different texturing levels and therefore different
densities of the glass fiber material can thereby be achieved.

In a preferred embodiment, the glass fiber material 1s a
fancy-textured glass fiber. In the present context, the expres-
s10n “fancy-textured glass fiber” 1s understood to mean that a
second thread or roving (main thread) 1s wound around a core
thread or basic thread or roving Both the wound-around
thread and the basic thread may 1n this case be correspond-
ingly textured, that 1s to say 1n an opened state. The glass fiber
material 1s preferably a non-twisted material, such as roving
and continuous filament. However, yarns and twines, which
are twisted or twined materials, may also be used 1n textured
and, 1n particular, fancy-textured form.

According to the invention, the basic thread may also be or
contain a melt thread or cotton thread which carbonizes or
melts during heating. Such embodiments are likewise cov-
ered by the expression “glass fiber” or “mineral fiber”.

In a turther embodiment of the present invention, the
shaped material 1s obtained by the glass fiber material being
wound around at least two carriers 1a and 15 as shown 1n FIG.
1. The at least two carriers are 1n this case designed such that
they are preferably displaceable, so that corresponding
shaped material can be produced as wound blanks of different
dimensioning. The fiber material may 1n this case also be
wound around at least three or more carriers 1n order to
produce shaped material 1n the form of bodies, in particular
hollow bodies. These at least three carriers, which are spaced
apart from one another, are preferably displaceable 1n order to
allow different dimensioning of the shaped material obtained.

The carriers may 1n this case be in the form of bars or tubes.
Alternatively, the carriers may also be metal sheets or carriers
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of different dimensioning. If only one carrier 1s used, this 1s
preferably in the form of a cylinder which, 11 appropriate, 1s
hollow. The carriers may also have a discontinuous diameter.
Furthermore, the carriers may be straight or of bent form 1n
order to give the shaped material a predetermined shape. The
carriers, such as corresponding bars, may in this case be
correspondingly bent and discontinuously dimensioned 1n
theirr diameter such that the wound blank acquires a corre-
spondingly desired structure and shape.

On account of the texturing of the glass fiber or of the other
mineral fiber, 1n particular on account of the fancy texturing of
the glass fiber, 1t 1s possible to provide from glass fiber mate-
rial wound blanks as wound shaped material which, by hook-
ing together or interacting with nearby fibers, prevents a
wound structure from being torn open and therefore the ther-
mal and acoustic properties from being impaired during
operation. The displacement of the glass fibers which may
cause heaping or the formation of gaps 1n the shaped material
and 1s brought about, for example, by jolts and vibrations
during operation 1s thereby reduced, and the desired proper-
ties of the muiller insert are improved over the course of the
operating time.

In another preferred embodiment, the shaped material 1n
the form of a wound blank 1s further permanently consoli-
dated 1n order to form a consolidated shaped material. FIG. 2
shows this subsequent consolidation 6 of the wound blank
preferably takes place on the carriers 1a and 15. As a result of
consolidation, the structure or shape 1s correspondingly pre-
served, since the wound blank still remains on the shaping
carriers during consolidation.

It 1s possible 1n a correspondingly simple way to give the
wound blank a permanent shape 1n the form of a shaped mat
or ol amolding, particularly also 1n the form of ahollow body.
It 1s 1n this case preferable that consolidation 1s carried out
without a binder. These binders require additional thermal
treatment and have disadvantages from an economic and
ecological point of view.

With the aid of the mutfler msert according to the inven-
tion, even complicated desired shapes of the mutller chamber
in the muiller can be filled by the shaped material. It 1s
correspondingly possible to produce muiller inserts (semifin-
1shed products or components) 1n which the quantity of fiber
material used 1s reduced in order thereby to allow lightweight
construction. The result of this lightweight construction 1s
that ecological benefits, such as a lowering of fuel consump-
tion, etc., are achieved. Furthermore, outstanding dimen-
sional stability 1s obtained, using the textured fiber which 1s
employed as continuous material.

Possible further consolidation of the present shaped mate-
rial obtained in the form of a wound blank may 1n this case
take place by means of air swirling, stitching, interlinking,
knotting, needling, felting or crocheting, and in this case
consolidation of the wound blank preferably takes place
directly on the carrier. However, it 1s also preferable that the
shaped material has no additional consolidation of any kind
and at the same time preserves 1ts dimensional stability. In
particular, 1t 1s preferable that the muiller insert has no bind-
ers.

Consolidation, 1n particular continuous consolidation, 1s
preferably permanent. In the present context, the expression
“permanent” 1s understood to mean that consolidation per-
sists at least until the muilfler insert 1s installed and the muitler
1s closed. IT appropriate, when corresponding materials, such
as melt thread or cotton thread, with low melting or destruc-
tion temperatures are used, at least partial breakdown of con-
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solidation may take place after installation, so that the muftler
insert can {ill the mutiler chamber completely inside the hous-
ng.

In one embodiment, however, consolidation 1s preferably
at least partially permanent even during operation, 1n order to
ensure dimensional stability and fiber stability in relation to
use. According to the invention, further, the muifler insert
may be brought to a desired shape by string tying. This string
tying 1s preferably carried out with a melt thread or cotton
thread in order to bring the muiller insert into a preferred
shape for installation 1n the muitler. This shape 1s cancelled
again when the mufller 1s commissioned. Corresponding
string tying thus makes 1t possible to install the muftler insert
into the muitler chamber 1n a simple way. When the string
tying 1s loosed, the muiller chamber can then be filled com-
pletely by the muftller imnsert. Suitable materials and methods
are known to a person skilled 1n the art.

The muitler msert according to the invention 1s distin-
guished, 1n a preferred embodiment, 1n that 1t has no binder.
Method steps during production can thereby be avoided. The
production costs, but also environmental pollution, can like-
wise be reduced during operation. The wound shaped mate-
rial 1s obtainable by the glass fiber material being wound
around at least one carrier. The fiber material 1s in this case
preferably wound helically, in particular with a pitch of >3%.
By the traveler being appropriately guided during winding,
corresponding wound blanks can be obtained. In an alterna-
tive embodiment, the fibers may be guided essentially in
parallel. The fibers may be wound 1n a single ply or preferably
in a plurality of plies, while winding may also be contradi-
rectional, as already known to a person skilled in the art.

The muttler inserts according to the invention, made from
textured glass fiber or textured other mineral fibers, 1n par-
ticular from fancy-textured glass fiber, are distinguished by a
weilght reduction, better volume filling and a better thermal
and acoustic effect. The handling of the muiltler insert when 1t
1s being 1nstalled 1n the muitler 1s improved on account of the
dimensional stability. The product has a pleasant feel when 1t
1s being installed. Particularly by continuous fiber material
being used, the strain upon workers which 1s caused by small
pieces of glass fiber 1s reduced. Furthermore, by the continu-
ous material being used, the dimensional stability of the mui-
fler insert 1s improved per se. There 1s no displacement of the
fiber material 1n the mufiller, so that the acoustic and thermal
properties of the muiller material are preserved during opera-
tion. Finally, by continuous material being used and the cost
of the interlinking or interlocking of the textured fibers with
one another, this muiller insert has improved safety against a
blow-out of glass fibers. This 1s achieved, 1n particular, even
without further work steps, such as needling.

Accordingly, the mufller inserts according to the imnvention
have both ecological and economic benefits, as compared
with known muitler inserts.

In a further aspect, the present application relates to a
method for producing a muliller insert for muttlers, 1n particu-
lar for fuel-driven passenger car and motor truck mutflers,
this muiltler insert comprising a sound-damping, sound-ab-
sorbing or insulating shaped material made from glass fiber
material. The method according to the mvention comprises
the following steps:

Winding of the glass fiber maternial around at least one
carrier 1 order to produce a sound-damping, sound-absorb-
ing or isulating shaped material 1n the form of a wound
blank, the glass fiber material being a continuous glass fiber
material and the glass fiber being a textured glass fiber, in
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particular a fancy-textured glass fiber. Especially preferably,
in this method, a single-strand fancy-textured continuous fila-
ment 1s used.

The method according to the invention 1s preferably carried
out in such a way that the glass fiber material 1s wound around
at least two carriers. In a further embodiment, at least three or
more carriers may be used. The carriers may 1n this case be
such as those described above.

The winding of the glass fiber material may 1n this case take
place helically, 1n particular with a pitch of 3%. Alternatively,
winding may be essentially guided in parallel. The method
may 1n this case be designed for the production of wound
shaped material as continuous shaped material. Alternatively,
the method according to the mvention makes 1t possible to
form shaped material of a defined dimension. In particular, 1t
1s possible to provide exactly fitting shaped materials, such as
shaped mats or moldings. The bodies thus produced may 1n
this case be rotationally or nonrotationally symmetrical parts.

When a continuous shaped material 1s produced, the prod-
uct may be wound as roll stock or be cut to the desired final
contour by a corresponding device. Cutting may in this case
take place at a predetermined angle or else with another
contour. The type of winding, the winding density and, 1f
appropriate, subsequent consolidation may also influence the
volume of the muitler insert produced. Particularly when the
fiber material used 1s fancy-textured materials in which a
main thread is textured, {ree of tension, around a basic thread,
positive intluence upon voluminization is thereby achieved.

In one embodiment of the present invention, the method
may, furthermore, comprise the step of permanent consolida-
tion of the wound blank present on the carriers, 1 order to
form a sound-damping, sound-absorbing or insulating shaped
material. In a further step, this shaped material thus obtained
may be brought to a desired shape by string tying, as stated
above. In particular, permanent consolidation 1s a type of
consolidation which is carried out without a binder.

Finally, according to the invention, a muiller having a
muiller msert according to the mvention i1s provided. This
muliller insert may be obtainable with the aid of the method
according to the invention.

The production of the mulitler insert may 1n this case take
place by means of a device which allows winding and at the
same time texturing of the glass fiber threads, 1n particular of
the roving or monofilament. It 1s therefore possible, 1n step d)
of a method, to produce the muiller iserts according to the
invention from textured, in particular fancy-textured glass

fibers.

The invention claimed 1s:

1. A muitler msert for motor vehicles made from a glass
fiber material, the glass fiber material being obtainable 1n the
form of a wound shaped maternial of the glass fiber material
being wound around at least one carrier, wherein the glass
fiber material 1s a continuous material, wherein the glass fiber
material comprises a textured glass fiber, wherein the wound
shaped material 1s present 1n form of a shaped mat or of a
molding, and wherein the wound shaped material has no
binder.

2. The mufller insert as claimed 1n claim 1, wherein the
glass fiber material comprises a fancy-textured glass fiber.

3. The mufller isert as claimed 1n claim 1, wherein the
wound shaped matenal 1s 1n a form obtainable by the glass
fiber material being wound around at least two carriers.

4. The muftler insert as claimed 1n claim 1, wherein the
wound shaped material thus obtained in the form of a wound
blank 1s permanently consolidated 1n order to form a consoli-
dated shaped material.
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5. The mufller insert as claimed 1n claim 4, wherein con-
solidation 1s by means of air swirling, stitching, interlinking,
knotting, needling, felting or crocheting.

6. The mufttler insert as claimed in claim 1, wherein the
shaped material has no additional consolidation of any kind.

7. The muftler insert as claimed 1n claim 1, wherein the
basic yarn of the fancy-textured glass fiber material contains
a melt thread or at least one fiber of the glass fiber material.

8. A method for producing a muiller insert for mufiflers, the
muiller insert comprising a sound-damping, sound-absorbing,
or insulating shaped material made from glass fiber material
wherein the glass fiber material 1s a continuous glass fiber
material, and the glass fiber material 1s a textured glass fiber
material comprising:

winding of the glass fiber material around at least one

carrier 1n order to produce a sound-damping, sound-
absorbing or insulating shaped material 1n the form of a
wound blank,
wherein the wound blank 1s 1n a permanent shape in the form
of a shaped mat or of a molding and no binder 1s used in the
production of the muiller insert.

9. The method as claimed 1n claim 8, wherein the glass fiber

material has a fancy-textured glass fiber.
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10. The method as claimed in claim 8, wherein the con-
tinuous glass fiber material 1s a single-strand continuous fila-
ment.

11. The method as claimed 1n claim 8, wherein the glass
fiber material 1s wound around at least two carriers.

12. The method as claimed 1n claim 8, further comprising
the step ol permanent consolidation of the wound blank
present on the carriers, 1n order to form said sound-damping,
sound-absorbing or 1sulating shaped material, said perma-
nent consolidation being performed by means of air swirling,
stitching, interlinking, knotting, needling, felting or crochet-
ng.

13. A muitler having a muiller imnsert as claimed in claim 1.

14. The mufitler msert as claimed 1n claim 1 being config-
ured for passenger cars or motor trucks with internal combus-
tion engines.

15. The muiller mnsert as claimed in claim 1 wherein the
glass fiber maternal 1s a continuous filament.

16. The method as claimed 1n claim 8, wherein the muftler
insert 1s configured for passenger cars or motor trucks with
internal combustion engines.
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